Background: The aim of the current study was to explore the relationship between housework and health of retired older adults, and to provide new evidences and clues for the effects of housework on health.
Introduction
Population aging, longer life expectancy, and relatively earlier retirement ages have enhanced interest in research on lifestyle and health for older adults [1] [2] [3] . Compared with adults in their prime, the ''workplace'' of retired older adults has undergone major changes as their places of residence have become the location of their major activities and, accordingly, housework has become their main work. Much recent research has explored the division of housework between husbands and wives, especially with young married couples [4] [5] [6] [7] [8] [9] , while few studies have focused on older adults [1, [10] [11] .
In recent decades, most of the studies on housework have focused on gender inequality in young married couples and primeage adults. Several sociological theories have been developed as explanations of gender inequality, including the relative resource model, the gender ideology model, the time availability model and so on [7] [8] [9] 12] . Although the division of housework in the United States and European countries has become more equal over time (partly because men's housework time has increased, but more because women's involvement in the labor market has greatly increased and their housework time has decreased), men's contribution to housework remains lower than women's [13] [14] [15] [16] .
Some studies suggest a positive association between perceived unfairness in the division of housework and depressive symptoms for women [7, [17] [18] . In addition, the results of the Barcelona Health Interview Survey (2000) suggest that hours of housework per week were associated with poor self-reported health status among women [19] . Although housework could be burdensome, it has some positive aspects [20] [21] [22] . Compared to employment, housework offers more autonomy. Moreover, housework could be productive, involves physical activity, and yields a clean and pleasing living environment, all of which could reduce psycholog-ical distress. Faced with these inconsistent and conflicting results, in-depth studies are necessary to demonstrate an independent health benefit of involvement in housework and should include international and cross-cultural comparisons [5] [6] [7] [8] [9] 16] .
In research on the health of older adults, most of the studies have focused on socio-economic status, utilization of health services and health care, and health-risk behaviors, including smoking, alcohol consumption and physical activity. A solid evidence base supports the positive relationship between regular physical activity and health, and studies have largely examined the effects of brisk walking, leisure time exercise, or occupational activity rather than domestic activities [21, [23] [24] [25] [26] . There is very little evidence about housework and the health of older adults [11] . To our knowledge, only one study from the United Kingdom was about the effects of housework on the health of older adults. Results from the British Women's Heart and Health Study with 2341 women aged 60 to 79 showed that heavy housework was not associated with reduced levels of being overweight [11] .
In China, due to traditional Confucian ideology [7] , women are the main bearers of housework both in urban and in rural areas. At present, there are only a few studies on housework, mainly conducted with prime-age adults and few with older adults [27] [28] [29] . In addition, the time periods of retirement in China, except for early retirement due to illness and injury, are in general 60-65 years old for males and 50-55 years old for females, so the majority of the retired are older adults. For the retired older adults, family is their main arena and the housework becomes their main work. Since China is a developing country with the largest population and a rapidly aging population, studies of retired older adults in China would be of value not only to the Chinese, but also to the people in other developing countries.
To address the above issues, the current study offers empirical evidence about housework and retired older adults in China. The aim of the current study was to explore the relationship between housework and health of retired older adults, and to provide new evidences and clues for the effects of housework on health.
Methods

Participants
The data came from the baseline survey of Tongji-Dongfeng Cohort Study [30] . The aim of the cohort study was to examine a wide range of factors behind the causes and progression of chronic diseases and the potential role of gene-environment interactions, and the current study is part of the whole cohort study. A total of 31,000 retired employees were invited at the Dongfeng Motor Corporation, DMC. For those who did not respond to the invitation, the staff at the Retirement Office followed them up with a telephone call. Approximately 87% (n = 27,009) of the invited participants agreed and provided baseline blood samples and questionnaire information between September 2008 and June 2010. Among those who did not participate in this study, most moved to other cities. The Medical Ethics Committee of the School of Public Health, Tongji Medical College, Huazhong University of Science and Technology, HUST, and Dongfeng General Hospital, DMC, has approved this study. All participants provided written informed consent. The effective questionnaire of the current study was 25,501, and the valid rate was 94.42% (25,501/27,009).
Measures
Independent variable. The independent variable was housework in the last six months. Most researchers agree that major housework includes cooking, cleaning, shopping for groceries and household goods, doing dishes, and laundry. In addition, comparing China's traditional family with families in modern Western countries, there was this large difference: many Chinese older adults lived together with their children (including married adult children), and even their parents, which was due to both socio-economic status and the Chinese culture of filial piety of which the latter may be the more important. Combined with previous studies on housework in China [7, [27] [28] [29] , four types of housework were included in the current study: namely, child care, elder care, grocery shopping & cooking, and washing clothes & cleaning house. Housework was surveyed by asking: ''In the last six months, have you often done the following household chores?'' Yes or No was used for each type of housework.
Dependent variable and control variables. The dependent variable was self-reported two-week illness, which was continuously used in the China National Health Services Survey from the first (1993) to the fourth (2008) with a cycle of every five years [31] . Self-reported two-week illness was surveyed by asking: ''Have you had any physical and mental discomforts during the last two weeks?'' The socio-demographic variables, including age, education, marital status, and health-related behavior, including smoking and drinking, were used as the control variables.
Statistical Analysis
Data was analyzed using the SAS statistics package, release 8.2 (SAS Institute Inc., Cary NC). We constructed logistic regression models to analysis the effects of housework on prevalence of twoweek illness. Unadjusted and adjusted OR and 95% CI were calculated using univariable and multivariable regression analysis, respectively. Two logistic regression models were conducted separately for male and female. Two-sided tests were used for all analyses, and p-values of 0.05 or less were considered statistically significant.
Results
The socio-demographic characteristics of the 25,501 subjects are shown in Table 1 . The sample comprised 11,379 (44.62%) men aged 33 to 104 years (Mean 6 SD: 66.2766.71) and 14,122 (55.38%) women aged 34 to 104 years (Mean 6 SD: 61.3667.91). The reason why the number of female is more than that of male is mainly due to the cohort sample, namely the retired employees of the DMC, and the periods of retirement in China are in general 60-65 years old for males and 50-55 years old for females. In other words, women retire earlier than men. Student's T test showed that the men were older than the women (T = 53.62, p,0.0001). Gender differences were also found with religion, education and married status. 46.15%; respectively). In addition, women had a higher prevalence of two-week illness than male (52.02% vs. 49.96%). Table 3 presents unadjusted and adjusted OR and 95% CI for the associations between independent variables and two-week illness, and the results of univariable analysis were very similar to those of multivariable analysis. After adjusting for potential confounding variables, the four kinds of housework had almost no significant association with two-week illness, except for doing laundry and cleaning house in women, which had a negative association (OR = 1.17, 95% CI: 1.06-1.29).
In addition, age and education level had significant associations with two-week illness, whether in men or in women. For men, former smokers and former drinkers are more likely to report two- 
Discussion
To our knowledge, the current study provided the first empirical data about housework and its associations with self-reported twoweek illness in retired older adults in China. The results showed that there are gender differences in the four types of housework, with higher prevalence among women than among men. The prevalence of two-week illness in women was higher than that in men. However, the association of the four types of housework with Table 3 . Unadjusted and adjusted associations between housework and two-week illness in retired older adults (n = 25,501). self-reported health was almost not significant, except for washing clothes & cleaning house with a negative effect for women.
As to gender differences in housework, the results of the current study confirmed those of the previous studies [5] [6] [7] 12, 15, 16] . However, there is a problem worth noting. Although there are some theories about gender differences of housework, such as the relative resource model, the time availability model, and the gender ideology model and so on, they are mainly aimed at primeage adults. Due to the differences in the working state of the retired, some theories might lose their premise in explaining gender differences of housework among retired older adults. Perhaps, gender differences in housework are not simply due to relative resource and time availability, which should be reflected by the results of the current study, if true. Historical, cultural and social values factors may be involved as well [7] [8] 13] .
Regarding the effects of housework on health, there are few studies at present, and the existing studies mainly targeted at prime-age adult women [18, 20] . There is very little evidence on the effects of housework among older adults [11] . According to a national survey among elderly British women [11] , heavy housework was not associated with reduced levels of being overweight. The current study suggested that the association of housework with two-week illness was almost not significant. Although there are some differences with measurement tools of housework and health outcome, both results were similar to each other, namely, that the association of housework with the health of older adults was not significant in general.
In addition and perhaps more importantly, the association of housework with health in the current study, especially of child care, elder care, and grocery shopping & cooking (which were not significant) and of washing clothes & cleaning house (which were significant for women), would provide a valuable clue for in-depth study of housework. In fact, it is not difficult to perceive that the three types of housework without significant association have the common feature of interpersonal interactions; on the contrary, washing clothes & cleaning house involve almost no communication with others, and to some extent are boring. Perhaps the physical activity in housework would benefit health, but the interpersonal/social and psychological activity (co-existence of conflict and support [6, 20] ) in housework would confound the association of physical activity with health. On the other hand, there may be active or passive attitudes about perceived responsibility for housework, which would also confound the association of housework with health. In other word, the features of housework perhaps would not only include the dimension of physical activity, but also the dimensions of psychological and social activity. These multi-dimensional features would be helpful for analyzing the inconsistent and conflicting health effects of housework [6, [17] [18] [19] [20] [21] [22] . Perhaps, it may not be suitable for housework to be simply classified into a kind of exercise. Unlike general exercise, a negative attitude and interpersonal conflicts with housework would be bad for health and the contrary would be beneficial to health. A population-based study in Lebanon showed that there was a significant association between husbands' involvement in housework and their wives' psychosocial health, which would indirectly and partly suggest the multi-dimensional features of housework [32] . To our knowledge, there are almost no in-depth analyses of the issues mentioned above.
There are a few limitations of the current study that may reduce the generalizability of our findings. First, we used self-report measures to assess housework and health status, especially housework. Some quantitative methods, such as the time and frequency of housework and metabolic equivalent (METs), were not used in the current study [33] [34] . Second, in general, the numbers of female older adults are greater than the numbers of male, which is mainly due to the cohort study sample [30] . The participants did not come from a community-based population, but from the retired employees of the Dongfeng automobile company, which needed males to do lots of heavy physical labor. Third, like all cross-sectional studies, it is difficult to establish causal association between independent and dependant variables. Future studies are needed to clarify these important issues.
Despite these limitations, the current study provides initial evidence of housework and its associations with health, especially of child care, elder care, and grocery shopping & cooking (which were not significant) and of washing clothes & cleaning house (which were significant for women), which would provide a valuable clue for indepth study of housework. The effects of housework on health would be subdivided into the dimensions of psychological and social activity besides physical activity, and it may not be suitable to simply classify housework as a kind of exercise.
